Technical Support Document

lllinois
Area Designations for the 2010 SPrimary National Ambient Air Quality Standard

Summary

Pursuant to section 107(d) of the Clean Air Act (CAA), the U.S. Environmental Protection
Agency(EPA, orthe Agencymu st desi gnate ar ea@s fiamd taiitntmern tAi u
Anonatt ai nme n t-lwoursutfur diokitedSe)Dnarg natorml@mbien air quality

standard (NAAQS).The CAA defines a nonattainment area as one that does not meet the

NAAQS or that contributes to a violation in a nearby arka.attainment area is defined as any

area other than a nonattaien area that meets the NAAQBnclassifiable areas are defined as

those that cannot be classified on the basis of available information as meeting or not meeting the
NAAQS.

lllinois submitted updated recommendations on September 18, &0d#&d of a Jyl2, 2016,
deadlinefor EPAto designate certain areastablished by the U.S. District Court for the
Northern District of California.This deadline is the first of three deadlines established by the
courtfor EPAto complete area designations for the 2010 IS®AQS. Table 1below lists

I 1 1 irec@mimsndlations and identifies the counties or portions of countiésars thatEPA
intends to designatey July 2, 201ased oran assessment and characterizadioair quality
throughambient air quality data, agispersion modelingother evidence and supporting
information, or a combination dfeabove

Tabl e 1. ' 11 i noEPRA®S Rlectoenimet endl elde ainglnati ons

Il I'1ino I 1T 1i ng
Area Recommended | Recommended
Area Definition Designation
Within Alton
Twp. of Madison
Co,

Area east of
Alton Corporal

Township Belchik Same as

Area, lllinois Memorial Nonattainment o - smmendation
Expressway,

south of East
Broadway, soutl
of Route 3, and
north of
Route 143

EPAGs I nEPAGs |1
Area Definition Designation

Nonattainment




Within Madison
Co,
All of Wood

Wood River River Township,

and the area Samea$St at| Unclassifiable/

Towns_hlp_ north of Cahokia Attainment Recommendation Attainment
Area, lllinois . .
Diversion
Channel in
Chouteau
Township.
Rest of Wlthlrél(\)/lgdlson
Madison . Same as . .
County, Remainder of Unclassifiable Recommendation No designation
linoi Madison
INOIS County.

Massac County Samea s St | Unclassifiable/

Massac County| Attainment

Area, lllinois Recommendation Attainment
Jasper County Jasper County . Same as Unclassifiable/
L Attainment . .

Area, lllinois Recommendation Attainment
Putnam/Bureay - Putnam County . Sameas$t at | Unclassifiable/
County Area and Bureau Attainment . :
) Recommendation Attainment
lllinois County
Williamson Williamson Same as
CountyArea, Attainment . Nonatainment
linois County Recommendation

Background

On June 3, 201EPA revised the primarghealth based3O; NAAQS by establishing a new
onehour standard at a level of 75 parts per billion (ppb) which is attained when thgeharee
average of the 99th percentile of émaur daily maximum concentrations does not exceed 75
ppb. This NAAQS was published in thedéleral Registeon June 22, 2010 (75 FR 35520)d is
codified at 40 CFR 50.17EPA determined thiss thelevel necessary tprotectpublic health
with an adequate margin of safety, especially for childrergldezly,and those with asthma.
These grops are particularly susceptible to the health effects associated with breathing SO
The two prior primary standards of 140 ppb evaluated over 24 hours, and 30 ppb evaluated over
an entire yeargodified at 40 CFR 50.4, remain applicablelowever EPA s notcurrently
designating areas on the basis of either of these two primary stan8arilarly, the secondary
standard for Sg)set at500 ppb evaluated over 3 hoinas not been revisedndEPA is alsonot
currentlydesignating areas on the basishe secondary standard.

140 CFR 50.4(e) provides that the two prior primary NAAQS will no longer apply to an area one year after its
designation under the 2010 NAAQS, except that for areas designated nonattainment under the prior NAAQS as of
August 22, 2010, and areas not meethmrequirements of a SIP Call under the prior NAAQS, the prior NAAQS

will apply until that area submits and EPA approves a SIP providing for attainment of the 2010 NAAS.

lllinois areas above are not subject to these exceptions.



General Approach and Schedule

Section 107(d) of the Clean Air Act requires that not later than one year after promulgation of
new or revised NAAQS, stat@gernors must submit their recommendations for designations
and boundaries to EPASection 107(d) also requir&PAto provide notification to states no

less than 12@ays prior to promulgating an initial area designation that is a modification of a
statd s r e c o mnifeastateadioes nob submit designation recommendatd& will
promulgate the designations that it deems approprifigestate or tribe disagrees wHPAO s
intended designations, they are given an opportwvittyin the 120 day péod to demonstrate

why any proposed modification is inappropriate.

On August 5, 201FPA published a final rule establishing air quality designation@®areas

in the United States for the 2010 SXMAAQS, based on recorded air quality monitoringgda

from 2009- 2011 showing violations of the NAAQS (78 FR 47191 .that rulemakingEPA

committed to address, in separate future actions, the designations for all other areas for which the
Agency was not yet prepared to issue designations.

Following the initial August 5, 2013 designations, three lawsuits were filed agktAsn

different U.S. District Courts, alleging ti#eggency had failed to perform a nondiscretionary duty
under the CAA by nadesignatingall portions of the country by éhJune 2013 deadlindn an
effort intended to resolve the litigation in one of those cases, plaintiffs Sierra Club and the
Natural Resources Defense Council &RAfiled a proposed consent decreigh the U.S.

District Court for the Northern District @alifornia On March 2, 2015, the court entered the
consent decree and issued an enforceable ordEPfato complete the area designations
according to theourtorderedschedule.

According to thecourtordeed scheduleEPA must complete theemaining degjnationsby

three specific deadline8y no | ater than July 2, 2@ERMS (16
must designate two groups of areas: (1) areas that have newly monitored violations of the 2010
SO NAAQS and (2) areas that containyastationary surces thahad not been announced as of
March 2, 2015 for retirement and tleaicording tdEPAG s Ai r Maaselemittedn 2@Aa t a b
either (i)more than 16,000 tons of $0r (ii)) more than 2,600 tons of S@ith an annual

average emission rate of at least 0.45 pounds ep&Cpne million British thermal units (Ibs
SO/MMBTU). Specifically, astationary source with a cefited unit that as of January 1, 2010
had a capacity of over 5 megawatts and otherwisasntlee emissions criteria, is excluded from

the July 2, 2016 deadline if it had announced through a company public announcement, public
utilities commission filing, consent decree, public legal settlement, final state or federal permit
filing, or other sinlar means of communication, by March 2, 2015, that it will cease burning

coal at that unit.

The last two deadlines for completing remaining designations are Decemb@i Bla2d
Decembe 31, 2020 EPA has sepately promulgated requirements for states and other air
agencies t@rovide additional monitoring or modeling information on a timetablesistent wh
these designation deadlined/e expecthis information tdbecomeavailablein timeto help



inform these subsequent designatioithese requirements were promulgabedAugust 2,
2015 (80 FR 51052)n a rule known as the S@ata Requirements Rule (DRR)

Updated designations guidance was issued®#through a March 20, 2015 memorandum

from Stephen D. Page, Director, U.S. EPA, Office of Air Quality Planning and Standards, to Air
Division Directors, U.S. EPA Regionsd. This memorandursupersedesarlier designation

guidance for the 2010 SO®IAAQS, issued on March 24, 2011, amddentifiesfactors thaEPA

intends to evaluate in determining whether areas are in violation of the 20NA3@QS. The

guidance also contairise factorEEPA intends to evaluate in determining the boundariesalfor
remaining areas in the country, Thesafadtost ent wi
include: 1)Air quality characterization via ambient monitoring or dispersion modeling regjlts;
Emissionsrelated data; 3) Meteorology; 4) Geography tmbgraphy; an®) Jurisdictional
boundaries.This guidance was supplemented by two technical assistance documents intended to
assist states and other interested parties in their efforts to characterize air quality through air
dispersion modeling or amimieair quality monitoring for sources that emit S®lotably, EPA
released its most r ecenbtNAA@S Desigoatians Moélelind o c u me nt
Technical Assistance Doc adNAAQSDesighaiibmsiSouréen g TAD)
Oriented MonitoringT e c hni cal Assi stance Documento (Moni't

Based on ambient air quality data collected between 2012 andrizDdidlations of the 2010

SO NAAQS have beemecorded in ay undesignated part difinois.> However there ardive

sourcesn the state meeting the emissions criteria of the consent decwbich EPA must

complete designations by July 2, 2016.this draft technical support documeBEA discusses
itsreviewandé¢ c hni c al a n aupddaediresomméndatng for the ayeatbafve must

designate EPA also discusses amytendedmodificationsf r om t he st ateds recor
based on all available data before us

The following are dfinitions of important terms used in this document:

1) 2010 SQNAAQST TheprimaryNAAQS for SQ promulgated in 2010This NAAQS
is 75 ppb, based on the three year average of the 99th percentile of the annual distribution
of daily maximum onéhour average concentrationSee 40 CFR 50.17.

2) Design Value a statistic computeccaording to the data handling procedures of the
NAAQS (in 40 CFRpart50 Appendix T) that, by comparison to the level of the NAAQS,
indicates whether the area is violating the NAAQS.

3) Designated nonattainment aiiean area whiclePA has determined has vatéd the
2010 SQ NAAQS or contributel to a violation in a nearby are& nonattainment

2 For designationbased on ambient air quality monitoring data that violates the 201818@8QS, the consent

decree directs EPA to evaluate data collected between 2013 and 2015. Absent complete, quality assured and

certified data for 2015, the analyses of applicable dreas EPAO6s i ntended designations
collected between 2012 and 2014. States with monitors that have recorded a violation of the,2048@®

during these years have the option of submitting complete, quality assured and cettfied dalendar year 2015

by April 19, 2016 to EPA for evaluatiorif, after our review, the ambient air quality data for the area indicates that

no violation of the NAAQS occurred between 2013 and 2015, the consent decree does notEilgateomplee

the designationlnstead, wentend todesignate the area and all other previously undesignated areas in the state on a
schedule consistent with the prescribed timing ofcthat orderi.e.,by December 31, 2017, or December 31, 2020.



4)

5)

6)
7

8)

9)

designation reflestconsiderations of state recommendations and all of the information
discussed in this documerEPAG s d eisbased oa all available information
including the most recent 3 years of air quality monitoring data, available modeling
analysis, and any other relevant information.

Designated unclassifiable arean area whiclePA cannot determine based on alll
available information whether or not it meets the 2010 SGAQS.

Designated unclassifiable/attainment arean area whiclEPA has determinetb have
sufficient evidence to find eithés attainingor is likely to be attaininghe NAAQS

EPAG s d eicbased oa all available information including the most recent 3 years of
air quality monitoring data, available modeling analysis, and any other relevant
information.

Modeled violatiori a violation based on air dispersion modeling

Recommended attainmearea’ an area a stata tribehas recommended thBPA
designate as attainment.

Recommended nonattainment aresn area a stata tribehas recommended thBPA
designate as nonattainment.

Recommended unclassifiable afean area a stata tribe has recommended thBPA
designate as unclassifiable.

10)Recommended unclassifiable/attainment drea area a stata tribehas recommended

thatEPA designate as unclassifiable/attainment.

11)Violating monitori an ambient air monitor meeting all methodsality assurance and

siting criteria and requirements whose valid design value exceeds 7agpl,on data
analysis conducted in accordance WAppendix T of 40 CFR part 50.



Technical Analysis for theMadison County, Illinois Area

Introduction

Madison County, lllinoisontains a stationary source that accordingRé6 s Ai r Mar ket s
Database emitted in 2012 either more than 16,000 tons06!S@ore than 2,600 tons of 50

and had an annual average emission rate of at least 0.45 poundspef 8@e million British

thermal units (Ibs S&MMBTU). As of March 2, 2015, this stationary source had not met the
specific requirement®tf oSpdeimdly ip20fi2ashe Wood nced f o
River Power Statiof i Wo o d drittedes,7589ns of SQ, andhad an emissions rate of

0.476 IbsSG/MMBTU. Pursuant to the March 2, 2015 ceartlered schedul&PA must

designate the area surrounding the facility by JuB026.

In its submission, lllincisecommendethat a portion of Madison County be designated as
nonattainment for the 2010Hbur SQ NAAQS T specifically, that portion of southern Alton
Township that is east of the Corporal Belchik Memorial Expressway, south of East Broadway
Street and lllinois Route 3, and north of lllinois Route 1h&ois also recommended that all of
Wood RiverTownship and that portion of Chouteau Township north of the Cahokia Diversion
Channel be designated as attainméuatstly, Illinois recommended that the remainder of

Madison County be designated as unclassifialbleese recommendations were based on an
assessment and characterization of air quality from the facility and other nearby sources which
may have a potential impact in the area of analysis where maximum concentrations of SO2 are
expected.This assessment and characterization was performed ustigpersion modeling
software,.e., AERMOD, analyzing actugmissions, Af t er car ef ul review of
assessment, supporting documentatiod, @l available datd&PA agreeghat the area

surrounding Wood River, specifically all of Wood Rivenilreship and the portion of Chouteau
Township north of the Cahokia Diversion Channel is attaining standard, and intends to designate
it as unclassifiable/attainmenfdditionally, EPA agrees that portions of Madison County

should be designated nonattainmentc onsi st ent with the statebs r
east of Corporal Belchik Memorial Expressway, south of East Broadway, south of Route 3, and
north of Route 143 within Alton Township in Madison Counibastly, while the state has
recommended #t the remainder of Madison County be designated unclassifiable, EPA does not
intend to promulgate any designation at this timith respect to this arednstead, EPAntends

to evaluate and designate the remainder of Madison County by either Decem®@t Blor

December 31, 2020, consistent with the March 2, 2015-codetred schedule

Wood River is located in souttentrallllinois near St. LouisMissouriin western Madison
County As seen in Figure thelow, the facility is locatedear the junctn of the Mississippi
River andthe river namedVood River Also included in the figure are nearby emitters 06SO
andt h e secanmendesl area for the nonattainntedignation Figure 2 showEPAO s
intended nonattainmedesignation for thélton Township aeaand unclassifiable/attainment
designation for the Wood River Township area
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The discussion and analysis that follows below will reference thea t e 6 s Madslieg of t he
TAD,EPAO s assessment of the stateds modnelthe ng i n
factors for evaluation containedBPAO s Mar ch 20, 2@dptategui dance, a:

Detailed Assessment

Model Selection and Modeling Components

EPAGs Modeling TAD notes that f.NAAQ&Ithea desi gna
AERMOD modeling system should be used, unless use of an alternative model can be justified.
In sone instances the recommended model may be a model other than AERMOD, such as the
BLP model for buoyant line source$he AERMOD modeling system contains the following
components:

- AERMOD: the dispersion model

- AERMAP: the terrain processor for AERMOD

- AERMET: the meteorological data processor for AERMOD

- BPIPPRIME: the building input processor

- AERMINUTE: a preprocessor to AERMET incorporatingminute automated surface

observation system (ASOS) wind data
- AERSURFACE: the surface characteristics processohERMET



- AERSCREEN: a screening version of AERMOD

The state used AERMOD version 15181, the most recent version, and a discussion of the
individual components will be referenced in the corresponding discussion that follows, as
appropriate.

ModelingParameter: Rural or Urban Dispersion

EPAOs recommended procedure for characterizing
evaluating the dispersion environment with 3 km of the faciltgcordingtoEPAG s model i ng
guidelines, rural dispersion coefiats are to be used in the dispersion modeling analysis if

more than 50% of the area within a 3 km radius of the facility is classified as Qmaversely,

if more than 50% of the area is urban, urban dispersion coefficients should be used in the

modelng analysisThe st at e p er halysisrioetderea neaaodRivers a

order to determine which mode was appropriate for the modeling analysis indicated that the

study area is approximately 80.1% rural and 19.9% urban, showing that the ruralxagstion

appropriate t@pply to all emission sources the modeling domainFigure 3and Table below

show the resul s ahatheistatebds Auer

Figure3 Au er 0 3 ArdaNedWoasdiRser
=
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Power Station
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17 =i ] Rural Categories

- Developed, Medium Intensity “’

- Developed, High Intensity 3 Kilometel

Table2. Auer d6s Anal ysi s Land AiasMNecaWondRivernt ages by
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SO, NAA Modeling Auer's Analysis - NLCD 2011 Wood River 3 km Ring
NLCD Value NLCD 2011 Description |Auer's Code | Auer's Class |Cell Count|Percentage | Totals
23 Developed. Medmm Intensity R2/R3 : 3.562 11.34% :
24 Developed. High Intensity I1/12/C1 Urtan 2.683 8.54% 13:8574
11 Open Water AS 5379 17.13%
21 Developed. Open Space Al/R4 2.644 8.42%
22 Developed. Low Intensity R1 4.090 13.02%
31 Barren Land (Rock/Sand/Clay) A3 81 26.00%
41 Deciduous Forest A4 5.825 1.67%
42 Evergreen Forest A4 0 0.00%
43 Mixed Forest A4 Rural 6 0.00% [80.12%
52 Shrub/Scrub A4 69 0.22%
71 Grassland/Herbaceous A3 45 0.14%
81 Pasture/Hay A3 216 0.69%
82 Cultivated Crops A2 6.989 22.25%
90 Wood Wetlands A4 4.699 14.96%
95 Emergent Herbaceous Wetlands A3 421 1.34%
Analysis based on 30 meter by 30 meter raster cells extracted for each area. Grand Totals: 31,409 100.00%

Modeling Parameter: Area of Analysis (Receptor Grid)

A reasonable first step towards characterization of air gualthe area surrounding Wood

Riveris to determine the extent of the area of analysis, i.e., receptorGpitsiderations

presented in the Modeling TAD include but are not limited to: thatioe of the S@emission
sources or facilities considered for modeling; the extent of significant concentration gradients of
nearby sources; and sufficient receptor coverage and density to adequately capture and resolve
the model predicted maximum S€brcentrations For theMadison Countyarea, the state has
includedfour other emitters of S©within 10 kilometers (kmdf Wood Riverin any direction

The state determined thaiside from exceptionally large sources, sources farther than 10 km
from WoodRiver would not cause significant concentration gradients iarie neavwood

River and therefore need not be model@éte four emitters of S@within the 10 km radius

included in the area of analysither than Wood Rivaare:WRB Refining Inc. (formerly named
ConocoPhillips), Alton Steel, Inc., Christ Brothers Products LLC, and National Maintenance and
Repair facilities The Ameren UE Sioux Power Plant, located just west of Portage Des Sioux,
Missouri, was also included inghmodeling due to its tall stacks and high annual emissions
Ameren UE Sioux Power Plant is located approximately 18 kilometersnogstvest of the

center of the study area.

The grid receptor spacing for the area of analysis chosen by the statellisves f
- 50 meters along the fenceline (six facilities)
- 100 meters from the fenceline out to 1.0 to 2.0 kilometers
- 500 meters from 1.0 to 2.0 kilometers out to 9.0 kilometers

The receptor network contained 11, %#46eptors, and the network covered westhtral Madison
County in lllinois, and eastern edges of St. Louis and St. Charles Counties in Missouri.
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For the purposes of this designation effort,Maxleling TAD stateghat the receptor grid need

not include receptoris areas where it wouldot be feasible to place a monitand record

ambient air impactsuch as bodies of watewith the exception of receptor locations within
plant fencelines, lllinois conservatively included the full grid of receptors, including some over
the Mississippi Rier. Figure 4 show thereceptor grid for the area of analysis.

Figure 4. Receptor Grid for thdadison CountyArea of Analysis

oooooo

++++++++++++++

10.Kilometers

Modeling Parameter: Source Characterization

The state char#erized the sourcesithin the area of analysis in accordance with the best

practices outlined in the Modeling TACSpecifically, the state used actual stack heights in
conjunction with actual emissionsThe state also adequatelyaracterized themodeleds o ur c e s 6
building layout and location, as well as the stack parameters, e.g., exit temperature, exit velocity,
location, and diameterThe AERMOD component BPIPPRIME was used to assist in addressing
building downwash.

Modeling Parameter: Emissions

EPAG s Mo d el ites that TorAHe punposes of modeling to characterize air quality for use

in designations, the recommended approach is to use the most recent 3 years of actual emissions
data and concurrent meteorological datmwever, the TAD does provide for the fleity of

using allowable emissions in the formabfederally enforceable limit on the emissions rate

(referred to as PTE or allowable emissions)rate
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EPADbelieves that continuous emissions monitoring systems (CEMS) data provide acceptable
historical emissions information, when it is available, and that these data are available for many
electric generating unitdn the absence of CEMS daBRPA0 s Mo dADI highlyg
encourages the use of AERMODGO6s howurly wvaryin
the use of AERMODOGs variabl e .eWhenscBoosmgaedf act o
these method&PA believes that detailed throughput, operating schedaled emissions

information from the impacted sourcebBould be used.

g
r

In certain instances, states and other interested parties may find that it is more advantageous or
simpler to use PTE rates as part of their modeling. r@pecifically, a facilitynay have recently
adopted a new federally enforceable emissions limit, been subject to a federally enforceable
consent decree, or implemented other federally enforceable mechanisms and control
technologies to limit S@emissions to a level that indicatesypliance with the NAAQSThese
new limits or conditions may be used in the application of AERM@OTthese cases, the
Modeling TAD notes that the existing $@missions inventories used for permitting or SIP
planning demonstrations should contain theessary emissions information for designations
related modelingIn the event that these shéerm emissions are not readily available, they may
be calculated using the methodology in Table & Appendix W to 40 CFR Part 51 titled,

AGui del i nal iotny AMa d &lus . 0

As previaisly noted, the state included Wood River amat bther emitters of S©within 10 km
of Wood River as well as orlarge source approximately k& from Wood River The
modeledfacilities and their associated annual actuat &@issions between 2012 anll2 are
summarized below.

Table3. Actual SQ Emissiondor 20127 2014 from Facilities in th&ladison Countylllinois
Area of Analysis

SO; Emissions (tons per year) Approximate
Distance to
Wood River
Facility Name 2012 2013 2014 (km)
Wood River 6,719.49 7,662.27 7,034.66 N/A
WRB Refining LLC 1,966.48 1,203.08 1,103.42 6.46
Alton Steel, Inc. 42.75 38.00 39.35 2.45
Christ Brothers Products 7.20 7.20 7.20 8.83
National Maintenance and Repair 3.93 3.93 3.93 4.28
Ameren Missouri SIoux POWer |, gog 45 | 279927 | 1,483.75 14.94
Station
_Total Emissions From All FEE.CI“tIeS 11,398.30 | 11,713.75 9.672.31
in the Stateds A

ForWood River the state used actual emissions from the most reggrdr3data set,e., 2012
2014 The state used CEMS S@missions data provided by Wood River for its boiler stacks,
along with temporally varying exit temperature and exit velocity.
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For WRB Refining LLC the state used compapyovided hourly varying emissions,
temperature, and exit velocity.

For Alton Steel, Inc., the state constructed a Hyese emission profiledr the Electric Arc
Furnace (EAF) and Ladle Metallurgy Furnace (LMF) using comymayided operating
schedule and yearly emissioriBhe state used@nservative worstase emissions year for all
three years for the two other sources at this facility.

For Christ Brothers Productand National Maintenance and Repair, the state used the worst
case emission year for the entire simulation.

For Ameren Mssouri Sioux Power Station, the state used hourly CEM&e8ssions data.

In instances where seasonal throughput was available, emissions were allocated appropriately via
the EMISFACT keyword in AERMOD and applied to the thyear period For sourcesacking

hourly varying temperature or exit velocity, replacement values were obtained either from the
lllinois EPA database or from compapyovided emission reports.

Modeling Parameter: Meteorology and Surface Characteristics

The most recent 3 years mieteorological data (concurrent with the most recent 3 years of
emissions data) should be used in designations effagsioted in the Modeling TAD, the
selection of data should be based on spatial and climatological (temporal) representativeness
The epresentativeness of the data are based on: 1) the proximity of the meteorological
monitoring site to the area under consideration, 2) the complexity of terrain, 3) the exposure of
the meteorological site, and 4) the period of time during which data lkeeted Sources of
meteorological data include National Weather Service (NWS) stationspsitdic or onsite

data, and other sources such as universities, Federal Aviation Administration (FAA), and
military stations.

For theMadison Countyarea of anlgsis, surface meteorology frothe NWS station irst.
Louis, Missourj 27 km to the southwesaind coincidet upper air observations frothe NWS
station inLincoln, lllinois, 158 km to the nordastwere selected as best representative of
meteorologicatonditions within the area of awals.

Thestate used AERSURFACE version 13Qkéng data from the NWS station$t. Louis,
Missouri located at (385/-90.37) to estimate the surface characteristics of the area of analysis
These surface characteristiare thalbedo (the fraction of solar energy reflected from the earth
back into space), the Bowen ratrefgresentingheratio of sensible heat flux to latent heat flux

at the ground levgland the surface roughndsspresenting the influence of gralfeatures

such as buildings and vegetation on surface wind)fldwFigure 5below, generated bigPA,

the location of thé&t. Louis MissouriNWS staion is shown relative to thieadison Countyarea

of analysis.
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Figure 5.Madison CountyArea of Analysis and th8t. Louis, MissourNWS

As part of its recommendation, the state provided3year surface wind rose for St. Louis,
Missouri In Figure 6 the frequency and magnitude of wind speed and direction are defined in
terms of fromwhere the wind is blowingThe most predominant wind direction during the
threeyear time period used in the modeling is from the southeast to southwest, occurring

approximately 9.6% of the timelhe highest percentage wind speed range, occurring 33.8% o
the time, was in the 3165.7 m/s range.

Figure 6.St. Louis, MissourCumulative AnnualWind Rose for Years 20122014
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